Abstract: This study explores the firm-level relationship between earnings quality and investment efficiency. Higher quality of reported results has the capacity to positively impact the efficiency of company's investment levels by over-and underinvestment reduction. The research is carried out on the sample of 7546 companies from Eastern Europe for the period 2010-2015. Eastern European countries have a unique institutional and business environment that is relevant to the purpose of this paper. We divide the sample into 2 fundamentally different economic sectors -industrial and retail -and test the significance of each factor in the main relationship. We also examine the factor of the firm's ownership form by comparing earnings quality with investment efficiency values between public and private companies. Our main results show that a higher earnings quality mitigates both overinvestment and underinvestment issues. The relationship between earnings quality and underinvestment turns out to be stronger in the industrial sector. As for the comparison of public and private firms, public companies on average demonstrate a higher earnings quality and lower overinvestment issues.
Introduction
The execution of efficient investment decisions is a vital objective for most companies as it facilitates a sustainable growth and contributes to the maximization of stakeholder wealth. The rapid development of capital markets in Eastern Europe and other regions worldwide opens new financing opportunities for corporates in the form of equity, debt, or other mixed and structured financial products. Such an exposure to a large pool of creditors and shareholders places certain restrictions and stricter regulations upon the management's decision-making, but, at the same time, it might be a source of strong information asymmetry issues and agency conflicts. These conditions, together with some Eastern Europe-specific institutional properties such as a high ownership concentration or a massive impact of government on business, bring investment efficiency issues to the fore: it is a challenge and a crucial problem for companies to maintain optimal investment levels and make efficient investment decisions in a modern institutional environment.
Due to its relevance, practicality and relatability, the problem of efficient (or optimal) investments of firms is of a great interest to scholars. Some of the most relevant and widely considered topics in this field are related to the impact of various factors on the efficiency of the company's investment decisions. This study is devoted to one of the major factors with such an influence potential -the quality of company's earnings.
The 2008-2009 financial crisis raised many questions concerning the quality of companies' reporting and significantly increased the demand for transparency, sustainability and lack of earnings management.
Theoretical frameworks as well as the empirical research imply that the firm's earnings quality (along with the overall financial reporting quality) plays a significant role in mitigating suboptimal investment issues. Higher earnings quality reduces information asymmetry between managers and stockholders, which leads to an enhanced institutional environment and a decreased probability of agency conflicts arising (Bushman and Smith, 2001; Healy and Palepu, 2001) . Financial information of a higher quality, being more unbiased, also improves the environment for planning and valuation. On the other hand, earnings management distorts available information as well as managers' incentives, leading to inefficient investments (McNichols and Stubben, 2008) .
This study explores the relationship between earnings quality and investment efficiency on a sample of companies from Eastern Europe for the period 2010-2015. Investment efficiency problem is divided into over-and underinvestment. We narrow the sample to the companies of two fundamentally different economic sectors -industrial and retailand conduct research on the extent of significance of such factor in the main relationship. We also account for the factor of firm's ownership form and examine how earnings quality and investment efficiency differ between public and private firms.
The main goal of this paper is to determine the presence and strength of the impact of earnings quality on investment efficiency for industrial and retail companies of Eastern Europe.
The topic of the role of firm's financial reporting quality in the efficiency of its investment decisions is quite well developed in the literature. The first empirical work in this field of study was produced by Biddle and Hilary (2006) on a sample of public US companies, and later studies were building up on this fundamental work. Biddle, Hilary, and Verdi (2009) were the first to separate inefficient investments into over-and underinvestment, while Chen, Hope, Li, and Wang (2011) transferred the research to emerging markets and private firms. Recent papers focus on the local samples and consider additional factors that may alter the main relationship, such as debt maturity (Cutillas Gomariz and Sánchez Ballesta, 2014) or free cash flow (Fusheng, Zhibiao, and John, 2015) . However, our knowledge of the effect of earnings quality on investment efficiency is not comprehensive yet. Our study contributes to the topic in two major ways: firstly, we expand the geographical coverage of already existing research by choosing Eastern Europe companies as our sample. Eastern Europe is the largest geopolitical region of Europe and we consider it to have a unique institutional environment compared to the samples from prior studies: local firms have a strongly concentrated ownership structure, which diminishes the value of accounting information (Ball, Kothari, and Robin, 2000) . Also, the vast majority of companies are private (Gugler, Ivanova, and Zechner, 2014) , which also affects the quality and role of financial information. Moreover, in Eastern Europe a massive number of companies is state-owned or state-financed (Gugler et al., 2014) , especially in the industrial sector, which is also a unique institutional feature.
Secondly, we focus our research on the previously ignored factor of different economic sectors (namely industrial and retail). We suppose that this factor can significantly alter the main relationship because of the fundamental differences between the two sectors: companies in the industrial sector of Eastern Europe are usually larger and tend to rely on accrual accounting more (Allee and Yohn, 2009) , often have better access to capital markets (there are dramatically more public industrial firms than retail ones) and are more likely to have big financial departments and execute complex long-term investment decisions. All the evidence suggests a stronger relationship between earnings quality and investment efficiency in the industrial sector.
The study proceeds as follows. Sections 2 and 3 provide a review of prior literature on the topics of earnings quality, investment efficiency and their relationship, and present the development of our hypotheses. Section 4 contains sample description. Section 5 contains the complete research design, which includes descriptions of proxies, regression models and variables. Section 6 describes main results of the research. Section 7 presents the conclusion of the study.
Literature review
The impact of the quality of company's earnings on the efficiency of its investment decisions has been a recurring topic in academic literature over the past decade. Vast research shows that companies may mitigate some agency problems (such as moral hazard or adverse selection), reduce the probability of agency conflicts and enhance institutional environment by improving their earnings quality as well as overall financial reporting quality (Bushman and Smith, 2001; Chen et al., 2011; Healy and Palepu, 2001; etc.) . Due to the reduction of information asymmetry, managers are able to make more efficient and profitable investment decisions (Cutillas Gomariz and Sánchez Ballesta, 2014) . However, prior to the examination of papers from this field, it is crucial to explain two main constituents of the considered relationship.
Earnings quality
The issue of correctly defining the company's earnings quality has been subjected to scrutiny among researchers. According to Dechow, Ge, and Schrand (2010) , earnings quality (from now on referred to as "EQ") is one of the two main components of the overall financial reporting quality, along with the quality of the presentation of information. Information of a high quality is decision-useful and faithfully represents eco-nomic reality, whereas a high quality of reported results (or high quality of earnings) implies a sustainable activity, adequate returns and a lack of manipulation.
While the quality of presentation is, to a large extent, a subjective metric, EQ is more objective and easier to quantify. However, there is no true single approach to evaluation of EQ (Md. Shamimul, Normah, and Syed Zabid, 2015) . There are numerous methods of evaluating the quality of firm's reported results, such as earnings persistence models (see Sloan, 1996) , earnings smoothness models (see Collins, Kothari, Shanken, and Sloan, 1994) , or timely loss recognition models (see Basu, 1997) .
Nonetheless, one particular type of models is associated with further consideration of relationship with investment efficiency more frequently than others: accrual models. Ohlson (2014) defines accruals as a non-cash constituent of earnings. The method is based on the accrual method of accounting that provides the company with opportunities of managing financial results, which, along with the incentives arising from agency conflicts, information asymmetry and financial problems, may lead to the abuse of accrual accounting. Thus, higher discretionary (unnatural) accruals (that are measured using regression models as a deviation from the expected value of accruals) indicate earnings management or errors in estimation and, in any case, represent lower EQ.
The first accrual-based model was proposed by Jones (1991) , while a fundamentally different cash-flow approach was presented by Dechow and Dichev (2002) . These two basic models have since been subject to some alterations that also rely on the theoretical basis. Table 1 presents an overview of major accrual-based models used to estimate EQ. Dechow et al. (2010) provide a profound classification of accrual-based and other models for calculating EQ, together with pros and cons of various approaches. Many authors use several different models in their research, as it is extremely difficult to choose one, or combine them by making standardized averages.
Investment efficiency
The viewpoint that problems associated with investment inefficiency (from now on referred to as "IE") arise from market imperfections such as information asymmetry or specific agency costs has a widespread appeal within a scientific context. According to Tobin (1969) and later neoclassical interpretations of his studies (Abel, 1983; Hayashi, 1982) , firms rely on marginal value of investment when making investment decisionsas it guarantees optimal capital distribution. However, Keynesian and agency theories contradict this point of view (Myers, 1977; Myers and Majluf, 1984) . Market frictions such as taxes, as well as asymmetry of information and arising conflicts among managers, shareholders and debtholders, may result in companies making suboptimal 2 investment decisions. Such decisions lead to deviations from optimal levels of investment for the company in the form of over-and underinvestment, which means accepting NPV-negative projects (overinvestment, also referred to as "OI") or rejecting NPVpositive projects (underinvestment, also referred to as "UI") (McNichols and Stubben, 2008) . Apart from agency problems such as adverse selection or moral hazard, inefficient investment decisions may also simply result from estimation errors in valuation or financial planning. Cherkasova and Zakharova (2016) connect OI and UI with specific types of agency conflicts: risk shifting (a conflict between shareholders and debtholders) and empire building (a conflict of interest between managers and shareholders) effects are associated with OI, while debt overhang (a conflict between shareholders and debtholders) and risk avoidance (a conflict between shareholders and managers) lead to UI problems (see also La Rocca, Cariola, and La Rocca, 2007) .
Within this framework, the (in)efficiency of investment decisions is consistently measured with the help of various regression models (using a certain amount of investment as a dependent variable and some of the firm's financials as factors): the residuals of the model stand for proxies for investment inefficiency (Biddle et al., 2009; Chen et al., 2011; Fusheng et al., 2015; etc.) . The larger the absolute figures for residuals, the higher the deviation from the optimal investment level, with positive residuals implying overinvestment and negative residuals implying underinvestment. Table 2 presents an overview of major firm-level investment models used to estimate IE.
Before 2009, the common method in the IE area had been selecting investment-cash flow sensitivity and Tobin's Q as factors influencing investment levels, with the sensitivity coefficient working as a proxy for IE. In this context, Tobin's Q is presented as a factor of investment opportunities, and investment-cash flow sensitivity indicates frictions and distortions in management decisions which result in a limited external funding and a consecutive reliance on internal funding, thus increasing the dependence from cash inflows (Biddle and Hilary, 2006) . However, S. M. Fazzari, Hubbard, and Petersen (2000) raise some objective concerns about the relevance of this approach: increasing the investment-cash flow sensitivity does not necessarily result from the internal fund-ing of investments and financial constraints, just as internal funding is not always associated with OI or UI. 
Relationship between earnings quality and investment efficiency
One of the main objectives of financial reporting is to contribute to the optimal and efficient allocation of capital (Chen et al., 2011) . Prior research suggests, both empirically and theoretically, that EQ as well as the overall financial reporting quality 3 (from now on referred to as "FRQ") positively influences IE in a significant way. Such an influence may occur in various forms. First of all, a higher EQ reduces information asymmetry between managers and stockholders, which leads to decreased adverse selection costs (Bushman and Smith, 2001) , reduced external financing costs (Fusheng et al., 2015) and enhanced contracts and monitoring (consequently mitigating a moral hazard problem) (Healy and Palepu, 2001 ). This means that managers are now less likely to make biased decisions or engage in agency conflicts like risk shifting, empire building, risk avoidance or debt overhang. Secondly, since financial information of a higher quality is more "truthful" and unbiased, all the predictions, planning and valuation executed by employees will better reflect the real situation with the company and therefore be more robust.
To sum up, a higher EQ leads to an improved institutional environment, decreased probability of agency conflicts and an enhanced environment for planning and valuation. On the other hand, earnings management distorts available information and managers' incentives, leading to suboptimal investment issues (McNichols and Stubben, 2008) . Biddle and Hilary (2006) produced a groundbreaking work that launched a new wave of research on investment efficiency: they were the first to consider firm-level capital investment in connection to accounting quality. The study is carried out on a sample of US firms and arrives at a significant positive relation between IE and FRQ.
Throughout the years, the research on this subject has been expanding in various directions, carefully building up on this fundamental work. Biddle et al. (2009) were the first in this context to separate suboptimal investments into over-and underinvestment problems (using a model of growth opportunities). Apart from confirming the role of FRQ in mitigating both OI and UI, they find that a higher FRQ tends to boost investment of firms suffering from financial constraints and to restrain investment of unlevered and cash-rich companies. The sample is also restricted by US companies. Chen et al. (2011) were the first to explore the relationship between EQ and IE among private firms in emerging markets. Their empirical results are consistent with prior studies. They further test some additional hypotheses and find that the relation strengthens in bank financing and weakens when the company follows tax-minimization incentives.
Recent investigations on the topic put forward new factors that may alter the main relationship. For example, Cutillas Gomariz and Sánchez Ballesta (2014) conduct a study (on a sample of Spanish firms) that examines the role of debt maturity in the IE problem. They find debt maturity to be a substitute for FRQ in the mechanism of IE enhancement: companies with higher levels of a short-term debt show lower impact of EQ on diminishing of suboptimal investments. Also, in this study FRQ turns out not to have any influence on underinvestment.
Another recent paper by Fusheng et al. (2015) investigates the role of free cash flow in the EQ-IE relationship. They use a sample of Chinese firms and their findings include a stronger association of FRQ with OI for companies with a large free cash flow. McNichols and Stubben (2008) tackle the EQ-IE issue from a different perspective. They use a sample of public US companies with already established fraudulent or clear records and test whether firms that did earnings management and manipulation tend to have made less efficient investments. They find a significant impact of earnings management on investment efficiency.
Our study contributes to the topic by bringing the previously ignored factor of different economic sectors into the main relationship, as well as by expanding the geographic coverage of the existing research: prior literature does not use Eastern European countries in the samples.
The value of accounting information is lower in the countries with a more concentrated ownership structure (Ball et al., 2000) . In Eastern Europe the concentration of control of public companies is high due to privatization processes, low transparency and corruption. Additionally, the vast majority of firms in Eastern Europe are private (Gugler et al., 2014) , and according to Chen et al. (2011) , private firms on average have a lower financial reporting quality and its role there is limited.
In Eastern Europe IFRS are not accepted or used as the main framework entirely; therefore, EQ will be lower as IFRS adoption tends to reduce earnings management (Dayanandan, Donker, Ivanof, and Karahan, 2016) .
Using this evidence, we can speculate that the quality of earnings as well as its impact on investment efficiency is lower in our sample compared to previous studies of developed markets.
Another distinct feature of our sample is a massive amount of state-owned companies, which is typical of Eastern Europe (Gugler et al., 2014) . Overall, it can be concluded that our study operates in a different institutional context than previous papers do.
Also, previous studies fail to distinguish different sectors of economy in which companies operate. There are clear fundamental distinctions in operations and financial statements of the companies belonging to different industries and economic sectors, and such distinctions can significantly affect and alter the underlying relationship. In this study, we account for different economic sectors, retail and industrial, and conduct a research on the extent of significance of this factor. Industrial and retail sectors are considered to be on the opposite spectrums in various business aspects and it is hence desirable to compare them for the purpose of this paper.
There are many traces evidence that allow us to speculate about the significance of the economic sector factor. It is believed that smaller firms usually rely on accrual accounting less than larger firms (Allee and Yohn, 2009) , and in Eastern Europe larger firms mostly represent the industrial sector, while small and mid-sized companies operate in retail and service sectors (Klapper, Sarria-Allende, and Sulla, 2002) . A company which uses accrual accounting intensively and broadly should obtain a stronger relationship between EQ and efficiency of its investment decisions.
Moreover, in Eastern Europe the pool of public companies is mostly comprised of large industrial corporations and the majority of retail firms are private. Chen et al. (2011) argue that for private firms the role of FRQ in making investment decisions is limited. But, on the other hand, it cannot be completely ignored as there are fewer sources of information about internal or external decision-makers of private companies.
Finally, large industrial firms typically tend to thoroughly analyze financial reports and financial results prior to making investment decisions. Financial departments in such companies are often bigger and carry more responsibilities than the ones in retail companies.
Hypotheses development
After exploring prior topic-related papers, we propose a few hypotheses for our research. The major subject of this study is the relationship between EQ and IE, and our first hypothesis reflects that. The positive impact of EQ on both over-and underinvestment has been widely confirmed in prior studies (Biddle et al., 2009; Chen et al., 2011; Fusheng et al., 2015) . One particular paper found the impact of EQ on UI to be insignificant (Cutillas Gomariz and Sánchez Ballesta, 2014) , but, as of now, we consider it as an exception to the rule and a local sample phenomenon (the study was carried out on a sample of Spanish firms). EQ mitigates suboptimal investment problems through enhancing institutional environment, decreasing the probability of agency conflicts and improving the environment for planning and valuation.
Our first hypothesis is as follows:
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H1: Higher earnings quality mitigates overinvestment/underinvestment.
This hypothesis is tested for industrial and retail sub-samples and for OI and UI separately.
Our second hypothesis is connected to the distinctive feature of our research -the comparison of industrial and retail sectors of Eastern European countries. Industrial firms tend to rely on accrual accounting more that retail ones (Klapper et al., 2002) ; they are more likely to conduct long-term investment decisions based on financial reports and in Eastern Europe they use external financing more frequently (Allee and Yohn, 2009) , which strengthens the role of EQ for them (Chen et al., 2011) . Based on this evidence we can make the following conjecture:
H2: The relationship between earnings quality and overinvestment/underinvestment is stronger in the industrial sector (compared to the retail sector).
This hypothesis is tested for OI and UI separately.
Described above are the main hypotheses that we test in our research. To make the study more complex and coherent, we also pose several additional hypotheses that are concerned with the differences in EQ and IE between public and private companies of Eastern Europe:
H3: On average, public companies have higher earnings quality.
H4: On average, public companies have lower overinvestment/underinvestment.
The evidence that supports these two hypotheses has been presented in Chen et al. (2011) . Public firms face higher demand for the quality of their financial results and investment decisions -they are exposed to shareholders and regulators -and have to operate accordingly; thus, the probability of earnings management as well as execution of inefficient investment decisions in public firms is lower.
Hypothesis H4 is tested for OI and UI separately.
Sample description
We use the Bureau van Dijk Amadeus database as the source of financial panel data. The database is specifically dedicated to European companies. To distinguish between economic sectors, we use NAICS 2012 classification integrated in Amadeus: the selected primary codes are 31-33 "Manufacturing" for the industrial sector and 44-45 "Retail Trade" for the retail sector. To select the appropriate countries we choose the "Eastern Europe" option of geographical classification in Amadeus. Our final sample consists of 7546 companies from 10 countries and provides a balanced distribution of companies between retail (46.85%) and industrial (53.15%) economic sectors, as demonstrated in Table 3 : The time intervals of different variables make it possible to trace the relationship between IE and EQ for the period of 6 years: from 2010 to 2015. There are no missings in the final sample, so the overall amount of firm-year observations is equal to 45276.
The two general economic sectors comprise of various industries within them. There is a total of 222 industries: 185 industries in the industrial sector and 37 industries in the retail sector.
Considering the segmentation into public and private companies, the data is less balanced in this case: most of the firms are private, as described in Table 4 . Nevertheless, such a ratio is natural as the overall number of private companies far exceeds public ones in almost every country in the world. It can also be observed that most of public companies (88.07%) operate in the industrial sector, which is a characteristic unique to the Eastern European setting.
The only external data acquired separately from the Amadeus data is the Doing Business Index (DBI) which acts as the proxy for the level of economic and business environment. Out of various Doing Business sub-measures we use the Overall DTF (Distance-To-Frontier) as it is an aggregate index. The values are available for all the country-year pairs in the sample.
Research design
The methods of our research stay in line with the ones from prior studies while expanding further with the help of additional variables and model specifications. Firstly, we obtain three proxies for EQ using two models from prior literature sources and an aggregate measure. Then we compute one proxy for IE and separate it into OI and UI.
Having acquired all necessary variables, we investigate the relationship between EQ and IE using a regression model with several control variables. Next, we add a dummy variable to check the impact of the specific economic sector on the relationship. Finally, we examine the fundamental differences between public and private companies by calculating variable averages and looking at dummies.
Prior to estimating any regression, we winsorize all variables (except dummies) on 1% and 99% levels to decrease the impact of outliers.
Step 1: Measuring earnings quality
There is a decent number of different models for the calculation of EQ and no model is superior to others (Dechow et al., 2010) . To make our research more solid and viable, we compute three distinct proxies for EQ -2 accrual-based models and an aggregate measure -and later perform the analysis with each proxy separately.
Our first proxy is derived from the performance-matched accruals model by Kothari et al. (2005) :
where , is total accruals, calculated as the annual change in non-cash current assets minus the annual change in current non-interest-bearing liabilities (i.e. accounts payable and other current liabilities) minus D&A expenses;
, is the change in operating revenue from the year t-1 to the year t;
, is property, plant and equipment, proxied with the value of tangible fixed assets;
, is the ratio of net income to total assets. According to previous research, all variables except , are scaled by lagged total assets (Chen et al., 2011). 4 Following already existing research, we estimate the regression cross-sectionally (for each sector-country-year combination separately) (Chen et al., 2011; Cutillas Gomariz and Sánchez Ballesta, 2014) . Residuals of the model are discretionary accruals (unnatural accruals that arise because of earnings management or errors in estimation) and act as proxies for EQ ( _ , ). We multiply absolute values of residuals by -1, so that higher values of residuals represent higher EQ.
Our second proxy for EQ is derived from the McNichols (2002) 
where , is total current accruals, computed as the annual change in non-cash current assets minus the annual change in current non-interest-bearing liabilities (i.e. accounts payable and other current liabilities);
, , , and , are cash flows from operations for years t-1, t and t+1 respectively (= , −1 , , and , +1 ), calculated as the sum of net income, D&A expenses and the annual change in current liabilities, minus the annual change in current assets;
, is the change in operating revenue from year t-1 to year t;
, is property, plant and equipment, proxied with the value of tangible fixed assets. All variables are scaled by lagged total assets.
We estimate the regression cross-sectionally for each sector-country-year combination. Residuals of the model are discretionary current accruals and act as proxies for EQ ( _ , ). We multiply absolute values of residuals by -1, so that higher values of residuals represent higher EQ.
Our third and final proxy for EQ is computed as a simple average of the two previous proxies standardized:
After the calculation of this proxy, we do not need to adjust its values in any way: initially higher values of _ , represent higher EQ.
Step 2: Measuring investment (in)efficiency
In this research, we use the growth opportunities model to proxy inefficient investment levels. The method was first applied to firm-level investment by Biddle et al. (2009) and was later expanded with some additional factors in the works of Chen et al. (2011) and Fusheng et al. (2015) . The model predicts optimal level of investment using financial variables of the company from the previous period, and aligns appropriately with technically similar accrual-based models of EQ.
We implement the following investment model: 
where , is net investment in property, plant, machinery, equipment and R&D, proxied as the annual change in total fixed assets plus D&A expenses at year t;
, is lagged investment (= , −1 ); ℎ , −1 is the operating revenue growth rate from t-2 to t-1;
, −1 is a dummy variable which equals 1 if ℎ , −1 is negative;
, −1 is the natural logarithm (ln) of total assets; , −1 is ln of firm's age since foundation;
, −1 is financial leverage, calculated as a ratio of total liabilities to total shareholders' funds;
, −1 is a ratio of cash and cash equivalents to total assets; _ , is return on assets, calculated as a ratio of net income to total assets and also lagged 5 (= , −1 ); , is the Doing Business Index 6 for the country the firm operates in. The variables are scaled by lagged total assets.
We estimate the regression cross-sectionally for each sector-country-year combination. Residuals of the model act as proxies for IE ( , ): these are certain deviations from the expected (optimal) level of investment. Since positive residuals indicate overinvestment and negative residuals indicate underinvestment, after acquiring , variable we separate it into two sub-variables based on this criterion ( , for overinvestment and , for underinvestment).
We also multiple negative residuals ( , ) by -1 after noting them as underinvestment, so that higher values of both dependent variables indicate lower investment efficiency. For consistency, we also multiply negative values of , by -1.
Step 3: Exploring the influence of earnings quality on investment efficiency
Having obtained the proxies for EQ and IE, we proceed onto investigating the impact of EQ on IE. In line with common economic sense as well as prior studies, we test the effect of the previous year's EQ on the current year's IE. Our model specification is the following:
Here , is either overinvestment ( , ) or underinvestment ( , ); , −1 is either _ , −1 , _ , −1 or _ , −1 . We estimate the model for each economic sector (industrial and retail) separately using the pooled OLS regression method with double-clustered standard errors at firm and year levels. Double clustering of standard errors (by firm and year) was first proposed by Petersen (2009) : this approach accounts for two-dimensional panel data distribution and makes errors robust both to heteroscedasticity and within-firm serial correlation. Industry, country and time fixed effects (dummies) are also included in the regression.
The pooled OLS method with double-clustered standard errors is used in this study primarily because it provides the best explanatory power and the highest regression significance (compared to FE, RE and GMM models). Moreover, the panel nature of our data is considered and integrated in the model with the help of double-clustering. This econometric approach is also favored in prior literature on the topic.
To purify the main relationship, we add the following lagged control variables (∑ , −1 ): ln of total assets ( , −1 ); ln of firm's age ( , −1 ); tangibility ratio, calculated as a ratio of tangible fixed assets to total assets ( , −1 ); cash-to-total assets ratio ( , −1 ); ln of average revenue collection period in days, calculated as a ratio of trade receivables to operating revenue, multiplied by 360 ( , −1 ); dummy variable if the firm is public ( , ); dummy variable if net income is negative ( , −1 ). According to our hypothesis H1, the coefficient 1 is expected to turn out to be negative and significant (or close to significant at conventional levels) for the majority (at least 2) of proxies for EQ, each economic sector and both OI and UI.
Then we move on to our second hypothesis H2 and look at the distinction between economic sectors more closely, estimating a pooled OLS regression with standard doubleclustered errors at firm and year levels using the whole sample and including a dummy variable for the sectors:
Here is a dummy variable that equals 1 if the firm is from the industrial sector and 0 if the firm is from the retail sector. The same set of control variables, as well as country, year and sector fixed effects, are included in the regression.
According to hypothesis H2, the coefficient 2 is expected to be negative and significant (or close to significant at conventional levels) for at least 2 proxies for EQ and both OI and UI.
Finally, we compute averages for _ , −1 , _ , −1 , _ , −1 , , and we also calculate , for sub-samples of public and private companies and thus check our hypotheses H3 and H4. For _ , −1 , _ , −1 and _ , −1 averages are expected to be higher for the sub-sample of public companies, and for , and , they are expected to be lower.
For H4 we also examine the coefficient before the variable , in previously conducted regressions. This coefficient is expected to be significant and negative. Tables 5 and 6 contain descriptive statistics of the variables used in the main regressions (in equations (5) and (6)) separated into sub-samples by economic sector.
Results

Descriptive statistics
7 Joint descriptive full-sample statistics of major variables, as well as descriptive statistics of secondary variables (used in regressions (1), (2) and (4)), are available in Appendix.
We can see that both OI and UI are on average higher for the industrial sub-sample, which means that retail firms. on average, make more efficient investment decisions. This evidence confirms that the division into sectors was appropriate. It can also be concluded that in Eastern Europe companies tend to overinvest more, while the problem of underinvestment is not that strong: there is a significantly greater number of OI observations and the mean values of OI are higher than the means of UI. We explain this phenomenon in detail later when we analyze the regression results. In general, values for OI and UI stay in line with prior research and are lower than in the sample of emerging markets from Chen et al. (2011) or the sample of Spanish firms from Cutillas Gomariz and Sánchez Ballesta (2014), which means that Eastern European firms demonstrate a decent investment efficiency.
As for the 3 EQ proxies, they do not significantly differ between industrial and retail sub-samples. Their average values also agree with previous literature. Table 7 contains the Pearson correlation matrix of examined variables. The matrix shows that all 3 proxies for EQ are negatively and significantly on 1% level correlated with both OI and UI. This indicates that higher EQ may mitigate OI and UI. Also, EQ proxies correlate with each other, which is natural and indicates a consistency within the different EQ measures.
The majority of variables demonstrate high levels of correlation with each other, which is a natural state for firm-level regressions with accounting variables. While estimating regressions, we check the degree of multicollinearity issue using the VIF technique and get all VIFs with values less than 4, which indicates a common degree of multicollinearity that is not likely to substantially affect the estimations. Tables 8 and 9 present the results of equation (5) estimation: they contain regressions of overinvestment ( , ) and underinvestment ( , ) on different earnings quality proxies ( _ , −1 , _ , −1 and _ , −1 ) for retail (Table 8 ) and industrial (Table 9) sub-samples separately.
Results of regressions and sub-sample comparisons
The results show that 2 out of 3 EQ proxies (EQ_DDM and EQ_AV) provide a significant (p<0.01) negative impact on OI for both retail and industrial sub-samples. As for UI, it is significantly (p<0.01) negatively associated with all 3 EQ proxies for both retail and industrial sub-samples.
Based on this evidence, we are able to fully accept our hypothesis H1. EQ mitigates both OI and UI for companies of retail and industrial sectors of Eastern Europe. These results are completely in accordance with prior studies (Biddle et al., 2009; Chen et al., 2011; Fusheng et al., 2015) . The values of R 2 are close to the ones obtained from secondary literature, which indicates a consistency and integrity of the topic.
Next we estimate the model necessary for testing our second hypothesis. Table 10 presents the results of equation (6) estimation: it contains regressions of overinvestment ( , ) and underinvestment ( , ) on different earnings quality proxies ( _ , −1 , _ , −1 and _ , −1 ) for the full sample, with dummy included (in its raw form as well as multiplied by EQ proxies in order to obtain interaction coefficients). In these regressions, we examine the interaction coefficients for EQxSector variables as they are the ones that show what contribution a specific (industrial) sector provides to the relationship between EQ and OI/UI. We can read from the results that the industrial sector does not significantly strengthen or weaken the relationship between EQ and OI -the coefficients are insignificant at conventional levels. On the other hand, the situation is the complete opposite for UI: according to the coefficients, the impact of EQ on UI strengthens because of the industrial sector for 2 out of 3 EQ proxies ( _ = −0.053, < 0.05 and _ = −0.002, < 0.05).
Based on this evidence we accept the hypothesis H2 for underinvestment and reject it for overinvestment. The impact of EQ on UI is significantly stronger in the industrial sector, while for OI the relationship does not change with sectors.
A possible explanation for such phenomenon lies in the fact that OI is significantly higher for industrial companies (which is confirmed by the coefficients for the dummy -all 3 coefficients are significant and positive). Companies in the industrial sector experience overinvestment issues more, which may be connected to the strong risk shifting and empire building problems in the sector: industrial companies in Eastern Europe often get financial and legal support from the government (or are simply stateowned) and therefore have more funding opportunities; the feeling of having such a protection biases management's decisions towards overinvestment and taking additional risks (such as new debt). The presence of these factors diminishes the influence of EQ on OI and levels off potential increases in this relationship (and these increases could happen due to larger degree of accrual accounting employed, better access to capital markets, etc.). As a result, the relationship between EQ and OI does not significantly change in the industrial sector.
Finally, we construct averages for the variables needed to test the hypotheses H3 and H4. We can see that both mean and median values of EQ_KOTH, EQ_DDM and EQ_AV are higher for the sub-sample of public companies. This evidence is sufficient to accept the hypothesis H3. On average, public firms have a higher earnings quality, which is confirmed by all 3 EQ proxies.
As for OU and UI, the situation is more vague -the mean and median of these variables do not differ that much between public and private sub-samples. We need to examine additional evidence by returning to Table 10 (which presents regressions of OI and UI on EQ for the full sample with Sector dummy) and looking at the dummy variable , which equals 1 if the firm is public. For OI in all 3 regressions the coefficient is negative (-0.009) and significant (p<0.01), which means that OI is significantly lower for public firms. However, for UI coefficients are negative (-0.001) but significant only in 1 regression, and from there we draw the conclusion about the insignificance of the discrepancy in UI between public and private firms.
We can conclude that the hypothesis H4 is accepted for overinvestment, but rejected for underinvestment. OI is significantly lower for the sub-sample of public companies, while UI stays approximately the same.
Such a result may be explained by the fact that underinvestment issues for companies of Eastern Europe are, in general, quite low compared to overinvestment. In this setting of low UI the factor of the company's ownership form does not produce any significant impact: even if it is present, the scale of it is too small as is the scale of UI problems in comparison to OI.
In conclusion, the results, overall, stay in line with previous studies as well as our own expectations. Some results related to hypotheses H2 and H4 are unexpected, but we find explanation for them, taking into account the specificity of Eastern Europe business environment.
Conclusion
The main results of this study suggest that higher earnings quality mitigates both overand underinvestment for the companies of industrial and retail sectors, which is consistent with prior research on the topic. We also find that in the industrial sector the relationship between earnings quality and underinvestment is stronger compared to the retail sector, which corresponds with our expectations: industrial companies in Eastern Europe tend to use accrual accounting more, have a better access to capital markets and make fundamental long-term investment decisions. All these factors boost the role of earnings quality in mitigating underinvestment.
However, for overinvestment the strength of relationship does not significantly change between the two sectors. We suggest an explanation for this result based on the unique properties of the industrial sector in Eastern Europe: it experiences much more of overinvestment problems compared to the retail sector (according to descriptive statistics), possibly due to the strong state support (both financial and legal) of industrial firms, as well as more available funding opportunities in general. These specific negative factors exceed positive ones and, as a result, the impact of earnings quality on overinvestment does not increase in the industrial sector.
Finally, we examine the role of firm's legal form (and, therefore, access to capital markets) in earnings quality and investment efficiency. We find that public companies in Eastern Europe have, on average, higher earnings quality and lower overinvestment issues, which is in accordance with prior research and our expectations: public firms are exposed to stricter regulations and investors setting a higher demand for the quality of earnings and investment decisions. Nonetheless, underinvestment issues turn out not to significantly differ depending on the company's status: they stay on the same low level, and due to such a small scale the ownership factor does not prove to have a substantial impact. Firms generally have much stronger overinvestment than underinvestment problems, which is, again, a property unique to the Eastern European environment. 
Appendix. Additional descriptive statistics
